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LUTHORSS
TITLES Tho chsurement ol Sound Jelocity jp Ligquids b o Proscurc
of up to 2500 At by Means of optical Mathod
. llethod (Izmereniye akorosti zvuka V zhidkosnynth ot dnv-
leniyea doO 2500 atu opticheskim actodon)
1296,

zhurnal Eksperimcntul'noy i Teorotichcskoy Finikl,
nAL = 5 %0 (USSR)

PERIODICALS
Vol. 34y T 2, Phe

hors ghortly refer %O previous sorlzs dexlins
the optical lay-out or the wpraratus
uaged by the authors ig ghown in a diara.le As lipht gource
gerved a 10mP of the cpAW typS. The ultrasonic oscillations
vere excited by & piezo-quartz plate wailch w8 connccted %o
the oscilla ¢ high-frequency gcnerctor. The
rangc Of the op Aoesam

cies covers fron - &
cycles. The ultrasonic osci
vessel into the 1iquid to be investigated. Ip order tO let
Card 1/2 1ight pass tnrough the 1iquid to be inpvestized

pirst the aut
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Ati. by Means of the Optical Method

-windows were nounted on the vegsaol. Theegperinents wary
carried out at tenperatures from 19 to 20°C. e deypendence
of the wvound velocity ¢ on the pregaure p for the three 1i-
quids inventirated s ohown in a diagram. Theso curviyd aroe
glichtly concave to the presgsure axis. Vith carbon tebyits
chloride the gourd velocity could not be neasured at pres-
sures above 1200 atae. exce38 pressure. “hore are 2 fijnred,
and 9 referencesd, 2 of which arc Slavic.

A3S0CIATION:S Laboratory for the Physics of BExtrenely Hizh Preasure3
A8 USSR (Laboratoriya fiziki averkhvyackikh davleniy Aka-
denii naiuk SSSR)
SUBIITTEDs Novenber 11, 1957

AVAILABLE: Library of Congres:d

1, Pressurized 1iquids-Sound velocity—Measurement processes
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SOV/120-59»1—29/50

AUTHORS:Semerchan, A.A., Jereshchagil, L.F., Isaykov, v.K., Firesv, t. 1.

TITLES A Hydraulle Tpstallatlion <OT The Prudaction of a Jet of Liquid Movizg with

Ultrasonic Speed (Gidravlichea.‘mya ustanoviss dly@ polucheniys ghroys
zhidkostd sverkhzvukovoy grorostl

PERIODICAL: Pribory 1 yekhnika eksperlmentn, 1959, Nr 1, op 121-125
and 1 plate (USSR) .

ABSTRACT: Figs 1 and 2 show & photograph and the general arrangezent

of the hydraulic installation. he hydraulic compressor is

prousht into motion by the MAShR-85/6-O elecctrical motor

(240 kW, 1000 Tpm). From the compressoT the liguid passes on
to a npeceiver” with a pozzle throusn yhich the 1liquid 15
ejected into the gbmospnere. The pressure pehind the nozzle
1 2000-25 000 atm and the speed of the 1iquid Jet is €00-
650 m/sec. To achieve tuis a special high pressure hydro-
compressor has beel puilt and ig shown diagram:atically in 3
Pig 4. The size of the hydroconyressor is 1100 % 530 x 300 =37,
the working pressure is 2000 atm, consumpticn 1500—2500 i/hour;
number of cylinders = 1, nunber of excursions of the piston
1000 per minute, diameter of the piston 22, 27 and 37 w1 and
the distance gnrougzh wnich the piston moves 1S 70 na, ™he
high pressure hydrocompressor consists of two main parbts.

/2 nanely, @ crankgear and 2@ nigh pressure cylindteT Fig 5). Tae
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30V/120-59-1-29/50

A Hydraulic Tngtallation for the Production of a Jet of Liquid

Moving with Ultrasonic Speed
high pressure cylinder consists of
5 in which the liquid i3 compress
pressure valve 4 (showa in great
inlet valves 3, 6 . 7 1is the
form of the nozzle 18 shown in Fig 8.
used with glycerine (Fig 10) and water (Fig 11).
10 figures and 5 Soviet references.

ASSOCIATION: Laboratoriya fiziki sverkhvysokikh davleniy AN S33R

(Laboratory for Physics of Ultrahizh Pressures, Acadesy of

Sciences,USSR)

SUBMITTED: February S, 1958.

a thick walled conteiner
1t also inciudes a
detail in Fi; &) and
aprensing piston. The
The systen hus Ceen
There are
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SOVAT9-59-1-19/36

Vereshchagin, L. ¥., myabinin, fu, 3. (Moscow)
Metals by 2 Liquid Under High Pressure (0
dkost'yy, nakhodyashcheysya pod

AUTHORS : Eeresnev, B. Loy
PITim: The Extrusion of
Tydavlivanii cetallov zhi
vysokim davleniyem)
PERTODICAL: Izvestiya pkadenii nauk 3338,
naug, jlexhanika 1 mashinostroyenije, 1959, Lir 1,
(USSR)
ABSITRACT: The paper is @ continuation of earlier work (Ref.2). BE&-
cprusion of & metal by & liquid under high pressure is an 1m-
provement over exbtrusiou by a plunger, gince much of the
triction at the walls of the container is eliminated- EX-

perimenbs were carried oub on alunminium AD-I, copper i
duralunin p-11 and alloy AlG.

e doEree of deformaticn
was measured a

Otdeleniye tekhnichesxikh
¢ Pp 128-151

=2,

[44]

_a¥y 1

i Zad
By = 1n(D /do) s
cne meval cyLinéar, -

where D is the ipisial diameber oL
Cuwasmm.g:a-

d0 is the diamever of tne gxtrudec assal.
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SOTATS-59-1-13/3¢%
Th- Extrusion of lletals by a Liquid under {ligh Yressure
for ¢ and Sf as functions of pressure and the effect oI

the angle of tne cone whicn reduces the diameter from D >
4 is also investigated. iicrohardness measurements on
cgpper extruded by btne plunger mothod and by the licuid
pressure meghod show that the ®opper produced by the latger
method is the more unifora. mnere are 4 figures, 1 tabic o
8 Soviet rcferences.

SUBLIMED: April 14, 1958, N
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RYABININ, YuN,; LIV

Plasticity of seme alle

~481 Mr  '59.
ne.J476 " (Alleys—Testing)
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SOV/126-7-1-18/28
AUTHORSS BeresnevV, Beles VereShchagin, L.F. and Ryabinin, 4TS

— T :

TITLE: The Influerce of Hydrostatlc pPressure oD the Change in
Mochenical propertles of Aluminium After Strong Plastic
Deformatlion {0 vliyanii gidrostaticheakogo davleniya na
1zmenenlye mekhanicheskikh gvoyst? alyuminiya posle pol!shikh
plasticheskixh deformutsiy)

PEHIODICAL: Fizika MetalloV i Motallovedeniye, 1909, Vol 7, Hr 1,
128-132 (USSR)

ABSTRACT: During plastic deformation & change of the fine structure

of metals occurs and nev micro-dafects of the crystel iattice,

as well as those already‘presenn develop. such development

of micro—derects in a definite stage of deformation leads to
the formatlion and propagation of macro-fractures. Under
conditions of hydrostatic pressureé the formation gnd develOp-
ment of micro-dafects during plastic deformation is not only
rendered more aifficult, but an intensive gelf-nealling process
of the existing defects in tne crystal lattice takes place
(Ref.l), and these offects have anl jmpor tant pearing on the

card 1/4 plastic flow. 1t has peen Shown that the plasticlty of
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SOV/126-7-1-18/28
The Influence of Hydrostatic pressure 05 tne Cnange in Kecnznicel
Properties of Aluminium After Strang Plastic Deformation

matorialn {neroasod sharply if they are deformed ab high
hydrostatio progsurvs- The authors have carried out &

study of the extrusion of & nunber of pon-lorroul motuls and
alloys by 1iquid under nigh pressure: The method of such
gn extrusion process, the rheological effect accompenying

the flow of metal through the die and the nature of the
change in mechanical proportion of the metal eoxtruded by
1iquid has beon described py Beresuev (Refa.Q,lO). However,
i1t was also necessary to find a means of deforming metal
parts to the same extent using varlous pressures. Extrusion
of step—shaped specimens made 1t possible Lo solve this problem.
The essence of this method 1s shown in Fig.l- The three
specimens have different diameters. The diameter dotermines

the pressure at which metal flows through the dye. Thus it
is possible to obtailn data of the infiuence of three different

pressures on wor k-hardening by pringling about three different
degrees of deformatlon- The mechenical properties of
aluminium (AD1) &8 annesled are shown in Table o p 130.
Capd 2/4 From the curves of F1g.2 1t is possible to calculate the

/ /
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SOV/126--'7-1-18/28
The Influence of Hydrostatic Pressure on the Change 1in Mechanical
Properties of Aluminium After Strong Plastic Deformation

usual properties, UTS, yleld stress, relative elongatlon,
final reduction in area and the coefficient of uniform
reduction in area. In Figs.3, 4 and 5 the relationships
between three characteristics of plasticlty (final reductlon
in area, relative elongation and coefficlent of uniform
reduction in area) and extrusion pressure are aliown. It
was found that a1l these characteristics which determine
the plasticity of aluminium increase with increase of
pressure. As regards the influence of pregsure on the
strength of the metal, a few conclusions can be arrived at from
- consideration of Fig.o- 1t is known that the physical
strengthening of a metal 18 greatest on attaining &
deformation which 1s equal tc the coefficient of uniform
roduction in area ( see Ref.11). As cen pe seen from Fig.o,
pressure causes this coefficlient to increase. Hence an
jncrease 1in strength of aluminium with increase in extrusion
Gard 3/4 pressure at the same preliminery deformation can be expected.

N
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, S0V/126-7-1~18/28
The Influence of Hydrostatic Pressure on the Change in Mechanical
Properties of Aluminium After Strorg Plastic Deformation

There are 5 flgures, 1 table and 11 references, of which
g are Soviet and 2 German.

ASSOCIATION: Laboratoriya fiziki averkhvysokikh davleniy AN SSSR
(Laboratory of the Physics of Extremely High Pressures,
Ac. Sc. USSR)

SUBMITTED: February 14, 1958
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“u5(1), 18(6), 18(7) S0V/126-7-2-13/32
AUTHORS: Beresnev, B. I., Vereshchagin, L. F. and Ryabinin, Yu.l.
TITLE: Change in the Mechanical Properties of Non-Ferrous

Metals and Alloys in the Process of Extrusion by a
High Pressure Ligquid (Izmeneniye mekhanicheskikh
svoystv tsvetnykh metallov i splavov pri vydavlivanii

ikh zhidkost'yu vysokogo davleniya)

PERIODICAL: Fizika letallov 1 Metallovedeniye, 1959, Vol 7, Nr 2,
pp 247-255 (USSR)

ABRSTRACT: Metal was used for the jnvestigation which had underyone
various degrees of deformation by 1iquid—extrusion as
well as by plunger extrusion. The method used for the
extrusion of metals by liquid has been described by
Bercenev et al. (Ref 5). In order to compare results, an
instrument for extruding metals by 8 plunger was made .
Specimens in the form of rods of definite length were nade
for tensile testing from the metal thus treated, Prior

to testing the specimens were gripped in tong~like grips.
The distance between the grips was kept st 10 d, (d, teing
the diameter of the specimen prior to testing and

being 2-4 ma). Testing was carried out in 2 specially
card 1/5 designed tensile testing machine at & nm/min, The force

G R ST

RS

APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001859430002-9"



"APPROVED FOR RELEASE: 0
. anrmu@mi/ 01/2001  CIA-RDP86-00513R001859430002-9

o

vy purp— <
AT AR T RS S TSR L e, e

50V/126-7-2-13/3%9
Change in the ilechanical Properties of Lion-Ferrous Metals and
Alloys in the Process of Extrusion by a High Pressure Ligquid

applied to the specimen was registered at various stages
of tenting with an accuracy of up to 0.7 ki. The
elongation of the specimen was repgistered by pointers
with an accuracy of up to 0,01 mm, The dismeter of the
specimen before and after fracture was measured by a
micrometer with an accuracy of up to 0,005 mum. The
elongation tests enabled the changs En mechanical
properties (oB - yield strength, op”" - vield puint,
¢, - reduction in area) on cold deforination to be
egtablished for specimens haviny undeTione various
degrees of preliminary de formation for the two uethods
of extrusion. Considerable atbention was paid Lo the
change in microstructure of extruded articlec. Micro-
sections were made of specimens which had been deforaed
to various degrees by the two extrusion mnetnods, and
microhardness tests were carried out in a 1iP-% wachine
(Ref 7). In order to avoid work hardening, the gections
were electrolytically polished by a method suggested DY
card 2/5 Popilov et al. (Bef 6), The following metals were

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859430002-9"
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SUV/126—7—2-15/39
Change 1n the Mecnanical properties of lion-Ferrous Letals and
Alloys in the process of Extrusion by @ High Pressure Liquid

studied:- aluminium AD1 (0.2%% Fe, 0.29% S1i)

copper M2 (99.7¢% Cu) and the alloy AMG (3.8@% Mg,
0.%% Fe, 0.52% Si). phe materials were annealed prioT
to deformation. The properties of the metals in their
original condition are shown in a pable (P 248). The
graphs of Figs 1, 2 and % show changes in mechanical
properties of AD1, M2 and AMG gpecimens having under-—
gone 2 preliminary deformation by high pressure 1iquid
extrusion. In Fig 1 the change 1in op for AD1l, H2 and

AMG with increase 1in the eztent of preliminary 0.2

deformation & ig shown, In Fig 2 the change in Onp

for the above three 2lloys with increaseé in the extent
of ¢, is showli, In Fig 5 bthe change of coefficient

of reduction of area Y for the above alioys vith
increase in deyree of [ is shown, Fig 4 is a
photomicrogruph of copper, deformed by liquid—extrusion
under high pressure:- a - annenled Cuy b = ¥y © 0.9;
card %3/5 B - ‘an = 0,712, In Fig 5 the distribution o? micro-~
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GOV /126-7-2-13/39
Change in the sechanical Properties of lon-Ferrous vetale and
Alloys in the Process of Extrusion by & iligh Pressure Liquid

nardness H, along the ecrons sections of Cu rods,

1iquid—extruded at various degrecs of preliminary
deformation through 2 die with an entry an_le of 22 501,
ig shown, (D - rod diameter, 4 - diameter of the cross
gection). 1 - annealed metal; 2 - liquid extrusion ¢nv=065;
% - liquid extrusion ¢ . = 0.6245 4 - liquid exbrusicn

wnp - 0,712, In Fig 6P the distribution of H along

the cross section of Cu rods extruded bg two methods
through a die with an entry anpzle of 22 30' is shown:i-

1 - extrusion bY liquid ¢np = 0.5 2 - extrusion by
plunger ¢np = 0,5, In Fig 7 the distribution of Hu

along the cross section of Cu rods (4 - diasueter of
cross section of 1iquid-extruded rods, ¢ = 0.9 const)
extruded ghrough dies 8ith differeng ang?gs:— o
1 -a=93;2-0a-= 603 3 - & = 22% 30'; 4 - & = 40" 3
5 - annealed metal., As a result of the above eXperiments,
the authors have arrived at the following conclusions:
card 4/5 1. Cold deformation of metals in ligquid—extrusion under
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SOV/126-7-2-13/59
Change in the Mechanical Properties of lion-Ferrous Yetals and
Alloys in the Frocess of Extrusion by & High Pressure Liquid

high pressure jnereases thelr strongth, whilst preserving
their plasticity. .

2. The mechanical properties obtained after cold
deformation, which are evident in tensile testing, are
jdentical for both extrusion methods.

3, The distribution of deformation along the cross
gection of a liquid-extruded rod is more uniform than
that of a plunger—extruded one,

1, The shape of the instrument influences the
distribution of deformation in the liquid—extrusion of
metals. It has been found that there are optimum die
angles for obtaining a uniform deformation along the
cross section of & rod and the best surface properties
of the metal. '

There are 7 figures, 1 table and 9 Soviet references.

ASSOCIATION: Taboratoriya sverkhvysokikh davleniy AN SSSE
(Laboratory for Super-Pressures, Ac.Sc. USSR)

SUBMITTED: February 14, 1958
card 5/5
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SOV/126-T7=3-435/ 44
Shapochkin, V. A.

AUTHORS: Vereshchagin, L. F. and

jon of the 3hear Force of Matariale at a Hydro-

6 of up to 170 000 kg/cm® and above
i gidrostatiche skom

TITLE Investigat
Static Pressaur
(1Issledovaniye sily sdvigg materialov pr
davlenii do 170 000 kg/cm® 1 vyshe)

Y metallov 1 metallovegeniye, Vol 7, Nr 3, p 47° --vﬁﬂ}

PERIODICAL:S Fizik
(USSR)
quipnment and research technique have been

(Ref.4). The investigations were
of D.I. Mendeleyev's periodic

ABSTRACT: The experimental e
described DY Vereshchagin
carried out with pure substances
system and with special steels. For all investigated
aubstances and steels an increase in resistance to shear, with
1s observed (except for polymorphlc
ds). Comparative data as to the
hear with increase in pressure
etc. constant

increase in pressure,
transformetion compoun
increaae in the resistance to 8
are shown in the table on p 479 (Tugr Ts0

for rgsistanco to shear at pressures of 25, 60 thousand l/
card 1/2 xg/cm” etc. respectively).
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SOV /126=7- =15/ b
- tic Pressure
tl of the Shear Force of Materials at & Hydro-Sta
on
§?v3§ti§“ 170 000 kg/cmé sand Above
eble and 4 references, all Soviet.

davleniy AN SSSR

ki averkhvysokikh

ASSOCIATIO}& %ngigtiﬁtiogiﬁe Physics of Super-High Pressures, l/
a

Ac. Cey

There 18 1 t

SUBMITTED: July &, 1958
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/P P200 SOV /1 26-7= 3=l
Shnpochkin, V. A,

AUTHORS ¢ Vereshchagin, L. F. and

TITLE: Investigation of tne Resistance of Metals to Shearl st a
Hydrostatic Preasure of up to 300 000 kg/cme
(Issledovenlye soprotivlieniya sdvigu metallog pri

gidrOataticheskom davlienii do 300 000 kg/cm<)

Vol 7, Nr 3, PP 479 -480

a5y

lov 1 metallovedeniye,

PERIODICAL: Pizika metal
(USSR)

ABSTRACT: GComplete Translation

as already reported by Vereshchagin (Ref.1), the guthors
rrying out research on the influence of

of this paper are oa
in resistance to shear

hydrostatic pressure on the change
Furtner improvement of the existing

for varlous subatances.

aquipment enabled the resistance to shesar al pressures of

up to 300 000 kg/cme to Dbe studied.
¢ in resistence to shear with increase

n t 4incread
constan both the investigated

in pressure can be observed for
materialss techniocally pure ijron and high temperature steel
300 000 kg/cm®. In technically ..

ma® - up to a pressureé of

P Rnsoaes
RSNy
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30V /1207 2= U/ b
Investigation of the KResistance 3f Metals to Shear at a Hydrostatic

pressure of up to 300 000 kg/cm!

pure 1ron tho increase in resistance to shear is even
accolerated with inorease in pressure.
to change in resistance to shear with

glven in the table on p 480. To2g » 5

Comparative data 8s
of 25, 100 thousand kg/cm

change in pressure are
“T100 otc- stand for & pressure

etc. respectively.

The absolute values for the rea&st
pressures of around 200 000 kg/cm
instence, for technically pure iron they become equs

theoretical strength.
There is 1 table and 2 Soviet references.

ASSOCIATION: Laboratorlysa fiziki averkhvysokikh davleniy AN SSSR
(Laboratory of the Physics of Super-High Pressuros,VF//

ance to shesar et

are so high that, for
1 to the °
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AUTHORS: Beresnev, B. L., szgffffffifl.klagf’

Byabinin N Yu., N.

s0v/32-25-6-30/53

Method of Investigating the gffect of the Hydrostatic
Pressure Upon the Mechanical Properties of Deformed Metals
(Metod izucheniya vliyaniya gidrostaticheakogo davleniya na
mekhanicheskiye svoystva prodeformirovannykh metallov)

TITLE:

PERIODICAL: zavodskaya Laboratoriya, 1959, Vol 25, Nr 6, pp 156-137 (USSR)
The effect of pressure upon the other mechanical properties
of metals which were exposed to an ijntensive plastic
deformation under high pressure is of special interest. For
these investigations a method was suggested in the present
case which provides a compresaion of the metal under
universal hydrostatic pressure. Compression takes place in &
special device (Pig 2) 1intvo which the container for the high
prassure is fitted (Fig 1). The latter is divided into two
vacuums; the sample 18 ijnserted in such a manner that it
forms sort of coniocal stopper between the iwo vacuums. The
mode of operation consists in a slow pressure release of the
1iquid filled into the two vacuums under high pressure in the

gard 1/2 lower vacuum; thus & difference in pressure between the two

ABSTRACT:

R NG
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Mothod of Investigating the Effect of the SOV/52-25-6-30/55
Hydrostatic Pressure Upon the Mechanical Properties of Deformed Metals

vaouums occurs which causes a compreasion of the sample

(as it is between the two vacuumsy and a plastic flow takes
place in the sample. A hydraulio compressor was used for thie
purpoge (10000 atm) and aluminum AD 1 oamples wore
investigated. With incressing compression pressure algo the
plasticity of .luminum increases (Fig 3, Diagram) which was
found in an extension of the sample under normal pressure
following the compression., There are 3 figures and

2 3oviet references.

ASSOCIATION: Laboratoriya fiziki sverkhvysokikh davleniy Akademii nauk

SSSR (Laboratory of - Physics of UL n%gz Pressure of
the Academy of Sciences, USSR)
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VERESHCHAGIM, LF.; SEMERCHAN, A.A.; SEKOTAN, S.8.

Jot. Zhur.tekh.fiz. 29

ation of a high velocity water (MIRA 12:4)
Disintegr

300131‘5‘50 Ja '59-

atoriya fizikl gverkhvysokikh davleniy AN SSSR,

. bor
1. 1 (Jeta~~Fluid dynamics)
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PHASE I BOOK EXPLOITATION sV /M’ISO
Beresnev, B.l., L.F. Vereshchegin, Yu.N. Rysbinin, and L.D. Livshits
‘WJM‘W- P & AL !
vol'shikh plasticheskikh deformatsiy metallov pri vysokikh
oblems of Lerge Plastlc peformations of Metals 8t High
Errata slip inserted.

Nekotoryye voprogy
zd-vo AN SSSR, 1960. T9 P-

aavieniyakn (Scme PT
Pressures) MOBCO¥, I
3,500 copies printed.

Akademiys pauk SSSR. Institut £1z1ikl vysokikh davleniy.

sponsoring Agency:
Ed. of publishing House:

poctor of Technical Sciences;

L.A. Lebedeva.
da ‘for technical personne

Resp. Ed.: s.I. Ratner,

K.P. Gurov; Tech. Ed.:
1 engaged in the

Thise booklet is {ntende

PURPOSE: ‘
extrusion of metals.

c g: The booklet presents & gummary and analysis of the results of ex-

riments in the jnvestigation of plastic deformation of metals under high

pressures These experiments were conducted during the 1ast fev years at
the Institut £1z1ki -vysokikh davlenly ggsR  (Institute of the Physics of

Cord-2fl
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Some Problems of Large Plastic Deformations (Cont.) s0vV/4750

High Pressures of the Academy of Sclences USSR) as part of a program for
studying the physics of solids under high pressures. F.F. Voronov, V.A.
Shapochkin, and Ye. V. Zubova collaborated with the authors in carrying out
experiments at the instutute. The authors discuss the effect of hydrostatic
pressures on the plasticity of metals, the flow of metals in extrusion by high-
pressure liquid, the mechanical properties of metals extruded by this method,
and the use of this method in the extrusion of fancy shapes and tubing. There
are 52 references: 47 Soviet, 4 English, and 1 German.

TABLE OF CONTENTS:
Foreword

Introduction

Ch. I. Effect of Hydrostatic Pressure on the Plasticity of Metals
1. Increase of plasticity of metals under pressure
2, Effect of pressure on the rupture of steel
3. Effect of pressure on the rupture of nonferrous metals
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s/120/60/ooo/01/036/051

AUTHORS : Voresy;hqgin. L.F. and Dem ashﬁ%liég333.P.

Indicator Diagram for High-pressure

[Sewm=tnty

TITLE: Making of an
Compressors

PERIODICAL: Pribory i tekhnika eksperimenta, 1960, Nr 1,

pp 118 - 122 (USSR)
ABSTRACT: A four-stage gas compressor puilt by the Swiss firm
waAmsler", a laboratory compressor, a compressor for

compressing air to pressures of 270 to 800 katm,
described by B.H. Sage and W.H. Lacey (Ref 1) and a

compressor for compressing gases up to 5 katm, described
by B.A. Korndorf (Ref 2), are mentioned and also a
single-stage gas compressor described by one of the

authors (Ver
pressures up to 5 ka

Since the real compression €
complex than the theoretical picture, only an indicator

diagram based on the pressure directly measured in the

compressor will give & good picture of the processes
The

taking place during the compression cycle.
s of an electrically—driven single—st?%e

ycle is considerably more

Cardl/3 jnstallacion consist
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s/1zo/6o/ooo/01/036/051

Making of an Indicator piagram for High-%gzgéﬁg%SCompressors
gas compr essor, equipment for accurate meusurement
of the position of the rod, high-pressure valves, piping.
packing and seals; 8 photograph of it is shown in
Figure 1. in this article, only the main prt of the
installation is dealt with, namely, the head of the gas
compressor and the measuring devices- The compression
chamber 18 designed in the form of a multilayer vessel.
A cross~sectionu1 drawing of the head of the gas compressor
is reproduced in Figure 2, The precision peir
piston/elastic liner are both 1apped to a high polish and
in the assembled state the radial gap is 0.07 - 0.04 mm;
the moving piston is scaled hy moans of an elastic steel
jiner of the system described by Vcreshchagin and
Ivanov,iRe£”3). The pressures were measured DY means of
sensors fitted’into'a'hole~drillediinto the head of the
compressor: gensors of three types were used, namelY, o
piezo—quartz, jnduction, electronic gensor of the jmpeded o
glow discharge (Ref 4)- Cross—sectional dravwings of thede
are reproduced in Figures 5, 4 and 5, respectively-

Card2/3
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dicator Diagram for Highggz%égagg Compressors

the electronic sensor of impeded glow
jtive to small displacements of
the mobile electrode and is suitable for more accurate
study of the process of compression of gases in the
compressor; in Figure 6, an indicator diagram is
reproduced which was obtained by means of this sensor.
There are 6 figures and 5 references, 4 of which are
Soviet and 1 English.

ASSOCIATION: Institut fiziki vysokikh davleniy AN SSSR
f the ACosCo y USSR)

(Institute of pPhysics _of High Pressures o

Making of an In

Particularly,
discharge is very sens

SUBMITTED: November 24, 1958
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AUTHORS : Ivanov, V{XQ:,\Vgrgsnchagin?lggé§3g%d Demyashkevich, B.P.

érﬂydraulic Compressor Employing 0il and

TITLE: High-pressur
Water

PERIODICAL: pPribory i tekhnika eksperimenta, 1960, Nr 1,

pp 126 - 128 (USSR)

ABSTRACT: The compressor described is jllustrated in Figure 1.
It is designed for compressing large volumes of liquids

to the pressures of 8 to 10 kawm It is a periodically
operating machine in that one cycle is completed

during each revolution of a crankshaft. The vperating
cycle is as follows. From @ container, the “operating“

1iguid is admitted through the gland 9 into the annular
space between the cylinder 8 and the throttle 7 - The
e of about 30 atm and through

three apertures in the throttle is admitted into the
annular space formed by the rod 10 and the internal

surface of the piston. When the piston is lowered, the
the channel 6 through the

liquid is admitted into
apertures in the rod and results in the 1ifting of 12@235

Cardl/3
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s/120/60/ooo/01/038/051
High-pressure Hydraulic Compressor Emp§%3§£§38§1 and Water

valve 13 - The compression channel 18 filled thereby.

As soon as the rod passes the lower dead point, the

compression cycle is commenced. At the instant when the
pressure in the compression chamber is geveral times
higher than that behind the valve 12 the latter is
opened and the compressed 1iquid 1is expelled. If the
compressor operates with water it is necessary to lubricate
the piston and the rod. This is done by employing a
hypoid grease to the piston 6 and rod 10 and the
tightening cylinders 14 . The performance of the
compressor is jllustrated in Figures 1 and 2. Curve 1l
of Figure 2 shows the change of the compressor performance
(in jitres/min) as a function of the force applied, the
input pressure being constant. Figure 3 jllustrates the
1osses due to piston friction as a function of the pressure
applied. Curve 1 of Figure 3 represents the hydrostatic
pressure, while Curve 2 shows the force received by the
rod 10 . The overall dimensions of the compressor
(including the mounting frame and the electric motor) are:

Card2/3 length 1.5 m; width 0.8 m and height 1.5 m. (ijfi?
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There are 3 Soviet references and 3 figures.

Vv ikh davleniy AN SSSR
: stitut fiziki vysokik .
ASSOCIATIOT&nsti?ute of Physics of High Pressures of the Ac

Sc.,USSR)

SUBMITTED: October 15, 1958
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AUTHORS: Vereshchag§§j”pfF. and Fatexegé?zé?ggz 4>

TITLE: A“ﬁéiﬁb& of Producing an Electric Arc at High Pressure

PERIODICAL: Pribory i tekhnika eksperimenta, 1960, Nr 1,
pp 133 - 134 (USSR) &

ABSTRACT: The equipment used in the investigation of arc discharges
at high pressure in nitrogen or argon is shown in the
diagram of Figure 1. The device is in the form of &

thick-walled cylinder having an external diameter of

90 mm and internal diameter of 22 mm, its overall length

being 235 mm. The cylinder is made of steel, type 40Kh,

which was annealed to the Rockwell hardness of 40. The

device could thus withstand the pressure of 5 000 atm.

The middle portion of the cylinder having a length of

74 mm has thicker walls (since it contains an aperture

for producing the pressure) and two electrical terminals.

Ofie of the electrodes, 24 , is fixed and is insulated from

the main body. This is done by inserting a special cone

37 . The conical hole in this cone contains a steel cone

36 which carries a support for the electrode 25 . The
Cardl/3 tip of the cone 36 contains a steel rod 41 having a

W
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c Arc §%9ﬁ4ggaareasure

diameter of 1.7 mm which 1s insulated from the shutter 38
At the end of the shutter the cyl-

by the cylinder ho .
inder is terminated by the washer 43 . The second
electrode 16 is moveable and 18 not insulated from the

body but is grounded through it. Th=2 electrode can be
displaced axially by 10 mm. The displacement of the
electrode 1B achieved by imparting & movement to the rod

9 . The fixing for the clectrode 16 is provided at the
"high pressure" end of the rod. The screw 6 serves to
move the rod. During the experiment the equipment is
water-cooled. The water 1S circulated in the cooling
sleeves 3D During the investigation of arcs in nitrogen
and argon the slectrodes were made of carbon in order to
obtain stable arcs. The arcs could be obtained with
voltages of 80-90 V with currents not higher than g8 A, It
was found that at pressures up to 300 atm the arc was
generally stable. However, at incrcased pressures the
resistance of the inter-electrode gap was greatly increased
and the distance between the electrodes had to be r educ

CIA-RDP86-00513R001859430002-9"
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cing an Electric Arcgégzégzgzpressure

m increased in order to
The arc iu argon is generally
The aithors express their
for his help in producing
out the experiments.

A Method of Produ
and the voltage between the
maintain the normal glQw.
more stable than in nitrogen.
gratitude to G.V. ShcheglakoVv
the equipment and in carrying
There is 1 figure.

a fiziki sverkhvysokikh davleniy

ASSOCIATION: Laboratoriy

AN SSSR (Laboratory of Ultrahigh Pressure Physics_of e
the ACISQ_. v USSR)

SUBMITTED: September 29, 1958

APPROV :
ED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859430002-9"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859430002-9

S N e S e Bl S s R s T IS e B W Pl A R g R L N ey o S RO o S I L LA T N et S

SEMERCHAN, A.A.; VERESHCHAGIH, L.¥.; PILLER, F.M.; KUZIN, H.N.

Theory of the destructive action of cavitation. Inzh.-ﬁ:. :gl;r
n0.3:87-90 Mr 160, (MIRA 13:

1, Institut fiziki vysokikh davelniy AN SSSR, Moskva.
(Cavitation)
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AUTHORS: Beresnev, B, L., Vereshchagill, L, ¥F., and Ryabinin, Yu. K
b E——— NP . s

TITIE: on Extrusion’of HMetals With the Aid of Liquid Under

High Pressure
PERIODICAL: Tsvetnyye metally, 1960, HNr L, pp a4 -85 (USSR)

ABSTRACT: The results of investigation on plastic flow of metals,

subjected to high hydrostatic pressure. nave indicated

the possibility of modfying the present exbtrusion process
by replacing the rigid ram with a liquid under high pressure,
The principle of the classical extrusion process is
illustrated 1in Fig la, Fi 1b shows the nodified process;
in this case the billet (2%, placed in the container (1),
is forced through the die aperture (%) by liquid suppliec
from the high-pressure generator, Of course, arrangements
can be made for the metal emerging from the die aperture,
not straight in the surrounding atmosphere, but into a
vessel in which high nydrostatic pressure 1S maintained;
this arrangement i3 illustrated in Fig lv, These two
variants of the new extTusion method wers studied in
the Institutes O High Pregsures._and Metal

f Pnysics of H
card 1/4__EBYS i
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s/ 156/60/000/04/022/025
1193/E28%
On Extrusion of Metals With the Aid of ILiquid Under High Pressure

optimum qﬁrwﬁngcmnﬁrtms. The first problem to be

investigated was associated with the fact that not only

the magnitude of pressure necessary to force the metal
through the die, but also the gquality of the extruded
metal, are affected by the nature of the liquid employed.
The viscosity of some liquids, subjected to high pressure,
rapidly increases and a liquid that has been ngolidified"
in this manner can damage the extruded material; it is
for this reason that only liquids whose viscosity is
unaffected by high pressuré can be used in this applica-
tion. To lower the sxtrusion pressure, it is advisable
to apply a thin layer of a jubricant on the extrusion
billet. (Quite satisfactory results were obtained with
water as the high-pressure liquid and hypoid oil as the
jubricant). It was established that when high-pressure
liquid is used in extrusion, it is necessary to distinguish
between the initial and steady (static and dynamic
extrusion) conditions. The ¢ransition from the former
to the latter is accompanied by a sudden and large drop
of the pressure required. The energy, stored in the

card 2/4 source of high pressure, accelerates the extruded metal ba(’
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On Extrusion of Metals With the Aid of Liquid Under High Pressure

so that it leaves the die at rates as high as several
hundred un/sec. Consequently, the volume of extruded
material can considerably exceed the capacity of the high
pressure generator. In the new extrusion method there

< is no friction between the billet and the container walls
und the friction between the metal and the die is
considerably reduced; this cannot but reduce the magni-
tude of pressure necessary to extrude the metal. This
has been confirmed experimentally. Thus, for instance,
in the case of aluminium, extruded in an ordinary press

to
¢=F-fo=049
F

(p - degree of deformation, T - crosp-section area of the

billet, fo - crogs-section area of the extruded rod), a

pressure of 18 800 kg/cma wag necessary; 4a pressure of

only 4500 kg/cm® was required in the new method, Some

of the defects of material extruded by the standard

method are associated with friction between the extruded
Card 3/4 metal and the walls of the container eand the die; sincg){f
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On Extrusion of Metals With the Aid of Liquid Under High Pressure

in the new method, friction is limited to minimum, one
should expect more uniform deformation of the extruded
metal, and this also has been confirmed by experimental
results, It was found, in addition, that the mechanical
properties of the matarial extruded by this method are
ccnsiderably improved, Thus, for instance, aluminium
extruded by the new method to ¢ = 0.9, had UTS 1.7
higher than in the as-cast condition; fThis increase in
strength was attained without significant reduction of
ductility, the reduction of area of the extruded naterial
being 0.62., In the course of the investigation reported
in the present article, a press capable of extruding
profile shapes by the new method has been constructed,
It was concluded that the method described has great
practical possibilities. There is 1 figure.

Card 4/4
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AUTHORS : Yereshchagin, L.F., Galaktionov, V.A. and Popov. V.V.
TITLE: On a Tetrahedral Holl Press for Producing Pressures up v

to O.,1Matm at Temperatures up to 200°C
PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No.%4 pp.106 109

TEXT: The possibility of obtaining very high pressures 1s of
considerable interest from the point of view of producing new
materials (synthetic diamonds and borazon) and alsc from the point
of view of geophysical and geochemical investigations. It is
anticipated that in the near future, metallurgical investigations
will be made at very high pressures and temperatures since the
effect of pressure on the displacement of the equilibrium curves
of the diagram of state may be considerable, H,T.Hz11 (Rev,
Scient. Instrum., 1958, 29, No.4, 267 .. Rer.l1) devised an
interesting tetrahedral Press in which the pressure is transmitsecd
to the specimen by means of a pPlastic: so0lid body without

additionally introducing an element 1in the iiquid phase. The zi:ze
of the pressure :hamber is also larger than that of the design
developed by Bridgman. The authors were: interested in

investigating the possibility of obtuining high pressures by thiz
Card 15
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On a Tetrahedral Holl Press for Producing Pressures up to
0.1Matm at Temperatures up to 200°C

method and also the obstacles 1nvaelved in incréaz=1ng fur~her the
pressure and the temperature in equipment of this type. For this
purrose, an equipment consisting of four hydrauli: presses

arranged in the apices of a tetrahedron was designed and tested /
The pistons with end pleces. as shown in Fig.l, compress a plasti:
solid body in the form of a tetrahedron with stdes of about 10 mm.
The photograph (Fig.l) shows tups (a) which. if suitably arranged. ”
effect the compression of the plastic sol:d body in the focrm of a
tetrahedron. The same figure shows a vetrahedron frsm

pyrophyllite 1n various stages of preparation ¢f the ccntainer {b) -
initial tetrahedron during fitting of the container, {(B) - -on‘ainer .
substance under investigation which serves simul taneously as the
heating element). The container is intended for housing the
material to be investigated and alao serves as a low resistance
electric heating element. The eleztrical circuit for heating -he
container consists of tups whizh are tnsulated from the body and a
container in the form of @& metallic tube with overs. Metall:
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On a Tetrahedral Holl Press for Producing Pressures up to
0.1Matm at Temperatures up to 200°C

strips are welded to the covers which pass from the pyrophyllate
tetrahedron along 1ts edges and are in contact with the tups. The
high current density for a voltage of a few Vv is cbtained by using
two-stage stepdown transformers. The temperaturée 13 evaluated f-om
the fusion points of certain metals that are placed into the high-
pressure zone. Fig.2 shows a photograph of the apparatus. The
force coupling between the hydraulic .ylinders can Lave various
forms. In the given cas?2, the cylinders ore tinked by cclumns
which are in tension when the specimen 15 1n sompression. The
large diameter of the columns i due to the desirability of
reducing the stresses in order to eliminate any changes 1In the
direction of the axes of the cylinders during the pro:ess of
compression, To ensure initial convergence of the .ylinder axes
strictly in the centre of the tetrahedron, the 1:ngth of the
columns 1 <¢an be varied by means of regulating nuts 2., 1located
on both sides of the flanges 3, on which the cylinders & of *h:z
hydraulic presses are fixed. To cbserva the deviation from the
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On a Tetrahedral Holl Press for Producing Pressures up to
0.1 Matm at Temperatures up to 2007C

correct position of the axes of the .ylinder.  the tups are
substituted during the calibration by rods wilh sharp *1ps. The
ends of the rods should converge into one poin® and the angles
between the rods should be equal. In apite of the very careful
initial adjustment of the cylinders and of the tups there were
short-circuits in the heating circutt. indi:ating that at large
pressures (exceeding 50000 a*m) the position of the tups differs
from the initial one. Strain-gauge measurements showed that the
tensile stresses in the individual .olumns may differ wvery
greatly {(by a factor of up to 2) and this is attributed to
disturbances in the symmetry of the compression cf the
pyrophyllite tetrahedron. To loczalize the moments arising 1n the
case of nonsymmetric loading in the press the tups can be prevented
from shifting by using pull rods which apparently has been dcne in
the design of Holl. It was established that inside the
pyrophyllite tetrahedron the pressure increases linesrly with

increasing forces 1in the hydraulic cylindzrs until such time as the
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On a Tetrahedral Holl Press for Producing P

0.1Matm at Temperatures up to 200°C
pyrophyllite £il1m at the side faces of the tups is
dths and thousandths of a mm. After that,

a further increase in the force of the hydraulic presses does not

result in an jncrease of the pr £ the specinen since the tups
transmit the pressure to each other without compressing the
hich could be recorded

pyrophyllite in the centre. The pressure ¥

in an equipment of such a type was 70000 to 80000 atm., It was
established that the principle of Holl is correct. However, 1its
practical realization leads to nunerous difficulties which are
analysed in this paper- There are 3 figures and 3 references:

1 Soviet and 2 non-Soviet.,

thickness of the
reduced to hundre

ysoikikh davleniy AN SSSR
USSR)

ASSOCIATION: Institut fiziki v
(Institute of High-Pressure Physics AS

SUBMITTED: December 15, 1959
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On a Tetrahedral Holl Press for Producing Pressures up to

0.1Matm at Temperatures up to 2C0°C

Pue. 1. HanGoace cyniecTnesunie geraiy
ycTanopKi. a = paxopaasus, 6 — nExoL
Lt TETPAdAp B mporecce MORTAMA KOIl-
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Pue. 2. O6uutit pi1a TETPAdIPHHICCKOTO npouceea.

1 — wonomnst, 2 — peryanposounue Taitkit,
3 — daannu, § — nipanangecioe npecest
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e Measurement of Shear in Solid

s and Methods for th
Pressures

formation i
re the deformatio

Apparatu

Bodies at High
n the specimen. Beyond a

n takes the form of

de the specimen. The torque was applied /
t the rate of 1 degree/sec and
namometer. Plates of \

plastic torsional de
certain axial pressu

internal slipping insi
d pinion mechanism a8

by & rack an
measured by 28 piston-type hydraulic dy
3 - 5 mm diameter and various thicknesses between 0,03 and
d as specimens. Steps were taken to reduce the
f the

tween the specimen a
else to measure the error caused

Several tests were carried out with each specimen and
first of these tests gave singular results, it was ignored.

The elation between the torque and angle of ro
determined for each value of the pressure applied by the press.

so that the resistance torque to shear deformation was found to

grow with increasing pressure. An example shows the increase
of the torque with pressure for O.U45% carbon steel and another

example the game relation for molybdenum oxide.

contact be
plungers or

tation was
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Apparatus and Methods for the Measurement of Shear in Solid
Bodies at High Pressures

illustrates points of chemical transformation by the presen:e
of steps in the curve. The evaluation of the shear stresses
from the torque is shown. The presence of hydrostatic support
at the point of contact and the mounting of the plungers in
tapered holes of large steel rings have made it possible to
increase the strength of the plungers made of a stellite-type
material by a factor of 10 (details to be published by

Shapochkin, V.A. in Inzhenerno-fiz. Zh., 1960).
There are b tigures and 3 Soviet references,

ASSOCIATION: Institut fiziki vysokikh davleniy AN SSSR
(Institute of High-pressure Physics of the
AS USSR)

SUBMITTED; August 28, 1959
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AUTHORS ; !gresgghagin. L.F., Semerchan, A.A., Isaykov, V. K.
and Ryabinin, Yu,N,
TITLE: Small-size Laboratory Hydraulic Press*for 1 000 tons
PERIODICAL: Pribory i tekhnika eksperimenta, 1360. No. 5,
pp . 9 3 - 95
TEXT: A new press is described, designed and made at the i

Institute of High-pressure Physics of the AS USSR, The

distinguishing feature is the use in the Pressure cylinder of

a pressure up to 5 000 atm as compared with a maximum of 800 atm

in industrial presses. The Vereshchagin compressor (Ref. 1)
delivering 0.8 litres/hour at 10 000 atm makes this possible

(the latest Vereshchagin compressor delivers 89 litres/hour at /
6 000 atm). The press has two cylinders of 160 mm bore and ?&
50 mm stroke, and works with glzcerin.“ The cylinders face each
other and are backed by bridge plates tied with four columns,

The free span between columns is 250 mm. The maximum daylight

of the press is 450 mm between the plunger faces when furthest
apart. The weight of the press is 6 tons. The cylinder body

screws into rings resting against the bridge plates but the

Card 1/3 N
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Small-size Laboratory Hydraulic Press for 1 000 tons

cylinder also fits into the bridge plates in a taper bore. The
high-pressure seal\\of the piston is made up of alternating

PVC and fabric reinforced laminated plastic washers. The sealll
operates on the principle of unbalanced areas which maintains a

Calibration of the press by means of Amsler dynamometer capsules
shows that friction losses do not exceed 3%. The deformation of
the press components under pPressure was measured with dial gauges
up to a cylinder pressure of 5000 atm and found to be linear,

In operation a constant load could be maintained during several
hours without replenishment of the working liquid,

RS

Card 2/3

928

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859430002-9"



"APPROVED FOR RELEASE 09/01/2001 CIA-RDP86- 00513R001859430002 9

SRR B T ) S ST R AT SAAERSY

85351

3{553/63/000/005/021/051
E381
Small~size Laboratory Hydrauliec Press for 1 000 tons

There are 4 figures, 1 table and 1 Soviet reference

ASSOCIATION: {?stifzttfiziki vysokikh davleniy AN SSSR
ns ute of High-pressure P
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1. 1210 E073/E335

AUTHORS: Voronov, F.F. and Vereshghaginlﬂg.F.

TITLE: High-pressure Apparatus for Ultrasonic
Investigations up to 10 katm.

PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No. 6,
pp. 104 - 107

TEXT: For the purpose of studying the elastic properties

of solid bodies at pressures up to lolatm, by means of ultra-
sonic pulses, using a: method described in earlier work
(Ref. 1), compact high-pressure equipment was built, This
equipment can also be used for other investigations for which
it is sufficient to have available a volume of 96 cm”. The
range of operating temperatures is determineda by the
potentialities of the circulation thermostat, which is
connected to the jacket of the high-pressure vessel and

also by the properties of the operating fluid, A sketch of
the equipment is shown in Fig. 1. A high-pressure vessel

1 contains a quartz plate and the investigated specimen,

Card 1/8
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High-pressure Apparatus for Ultrasonic Investigations up to
10 katm.

The pressure multiplier consists of two cylinders 17 and

21 with pistons 18 and 20 and the housing 19 , 3 being .
a connection crosspiece. The low-pressure system 10-15 feeds

the pressure multiplier, The system 5-9 produces a prel-

iminary pressure of the operating fluid in the high-pressure
range which is measured by a 10 katm. spring pressure gauge 16
and a manganin pressure gauge 4 ., The outer thermostat 2 :
is connected to the jacket of the high-pressure vessel, The I
entire equipment is vertical and is mounted in a housing of

1.2 x 1.x 2.2 m » made of 10 mm thick sheet steel., Visual
observation of the pressure gauges is through a 120 x 200 mm

window, which is protected by a 35 mm thick sheet of perspex.

The equipment is controlled by a press-button pump starter

and a system of valves, the bhandles of which are

outside the housing. . The components of the equipment

are described in some detail, Fig. 2 shows the obturator 5

Card 2/8
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High-pressure Apparatus for Ultrasonic Investigations up to
10 katm,

with a collar 1 and a seal consisting of two steel rings 2
and 4 and the teflon ring 3 , The obturator fits onto
the holder of the specimen 9 ., The same figure shows clearly <
tte radiofrequency lead into the high-pressure Zone, )
connecting the quartz plate 10 that is glued onto the
! Specimen 11 with the pulse~generating equipment, The radio
connection is made by means of a steel head 8 which carries
a thin spike and a Plane-parallel sealing ring 7 and a
plane-parallel microlite, 3 mm thick, sealing ring,
Chlorvinyl washers are fitted between the faces of the micro-
lite ring and the adjacent steel surfaces. The steel spike is
& current conductor but alsoc serves for preliminary pressing
of the steel head and the microlite ringoto the flat face of
the obturator. The self-capacitance of the radio input lead
was 22 pF in air at 10 Mc/s. Fig. 3 shows a sketch of the
Joint of individual elements of the high-pressure system.
Fig. 4 shows the internal housaing of the high-pressure
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High-pressure Apparatus for Ultrasonic Investigations up to
10 katm,

cylinder of the multiplier :  the piston 10 has a seal
; consisting of a mushroom-shaped part 5 , the seat 9 , steel
».copper 6 and teflon 7 sealing rings. This figure bx/
also shows the obturator 1 , which is fitted with an
uncompensated surface consisting of a stepped bushing 4 and
chlorvinyl rings 2 and 3 . Fig. 6 shows an obturator PR
with the electric leads to the manganin pressure gauge. The :
equipment worked reliably in the pressure range of 10 katm,
The "mushroom" seals of the piston of the cylinder withstood
30 operating cycles without requiring replacement, The
sealing rings of the obturator in the high-pressure vessel
required frequent replacement due to the fact that the
obturator has to be removed and re-fitted after each test,
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ASGOCIATION: Institut fiziki vysokikh davle-iy AN 3557
(Institute of High-Pressure Iiysics of the
AS USSR)
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AUTHORS: _H“Ygggghgh@3$p,ﬂgﬁw§ﬁ, Semerchan, A. A.,
of 1,000-% Force
skoy informatsii, 1960, No. 7, pp.

Isaykov, V. ¥.., Ryabinin, Yu N,

TITLE: A Hydraulic Press
15-17

PERIODICAL: Byulleton' tekhniko-ekonomiche

TEXT: The Institut fiziki vysokikh davleniy AN $3SR (Institute of Physics of
High Pressures of the Academy of Sciences USSR) developed and produced a hydraullc
press _of 1,000-t force with the operational pressure in the cylinder up to 5,000
kg/cme, which 1is provided for by the hydrocompressor K;6 (K-G) of the L. F. Vere-
shchagin-system with the delivery of 0.8 1/hr at the pressure of 10,000 xg/ e,

which was also produced by the Insitute. The design of the press is presented in

the figure. Two equal thickwalled cylinders 1 and 2 of steel of tne brand h5XHM§A \

(45KhNMFA)have 160 mm diameter and can operate together as well es separately.
Their external surfaces 3 are conical with 5 summary angle and can pe deformed
under the operation pre p to 0.1 mm. These radial forces

are transmitted to the traverse 4 abolishing the deformation of the cylinder walls.
Nut 5 transmits a partial press force immediately into the cylinder‘walls for

supporting, the rest into the traverse through the nut face. The press piston 6
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A Hydraulic Press of 1,000-t Force A005/A001

consists of the piston proper,the piston head 7, the set of vinyl-chloride- and
textolite-packing rings, a nut, and a tie bolt. Incompensated areas ensure the
pressure in the packings higher than the operation pressure, The reversal of the
piston 1s effected by liquid supply into the cavity B sealed by packings in the
piston and cylinder. The press traverses are connected by 4 columns,
Technical characteristics of the press:
Operating liquid: technical glycerin, oil CY (SU)
Overall-sizes:

Height 2,000 mm

Width 800 mm
Distance between the columns diametrically 550 mm

Clearance between the columns 250 mm

Weight 6t
The calibration test of the friction in the cylinder yielded the maximum friction

loss of 3%.
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VERESHCHAGIN, L.F.; FEDOROVSKIY, A. Ya., ISAYEOV, V.K.; SLESAREV, V.HN.;
SIHIBBKLH. A.A,

Possibility of using plastic solid materials as a working medium
in cylinders of powerful hydraulic presses. Inzh.-fiz.zhur, no.7:
132-134 J1 ‘60 (MIBA 13:7)

1. Inmstitut fiziki vysokikh davleniy AN SSSR, g. Hoskva.
(Bydraulic presses)
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Contact strength of the VEB cermet hard alloy under a pressure of

geyeral hundred thousand kg/cnl.

160,

Iuht"fizozhln‘. no.ll:ll-z-lb? b4
(MIRA 13:11)

1. Institut £isiki vysokikh davleniy, Moskva.

(Strains and stressas)
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-%nditiona of antflov and change of mechanicsl properties of
, metals subjected to eftruaion by a liquid under high pressure.
Inzh.-fin. ghur. 1n0,12:43-48 D '60. (MIRA 14:3)

1, Institut fizid ‘vysokikh davleniy, g. Moskva, 1 Institut
f£iziki metallov AN SSSR, g Bverdlovak.

(I:.xtruaion(Hetals))
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82984
K 5/181/60/002/008/003/045

B006/BOT0
: 44 oo
. AUTHORS: vevdokimova, V. V., Vereshchagin. L.-F,

TITLE: The Problem of the Determination of the Distance Between
the_Atoms¥bf a Substance Under Presgsure. I. The
Compreesibility of Barium and Strontium

PERIODICAL: Fizika tverdogo tela, 1960, Voi. 2. No. B, pp. 1701-1707

TEXT: The authors have developed a simple methed for the determination

. of the compressibility of substances by means of X-ray diffraction. The

< method is applicable up to pressures of 15,000 kg(cmzﬂkln the intro-
duction the authors discuss the flaws of the usual methods and the L/(
extensive corrections required for them. They suggest the neasurement
of the compressibility of a substance by an X-.ray determination of the
change in volume according to the change in the lattice parameters, since
such a method is free from the disadvantages mentioned above. An
analogous method has been applied since 1933 (Cohn, Jacobs, and others),
but the investigations extended only up to 10,000 kg/cm2 pressure.
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Tho Problem of the Determination of the 5/181/60/002/008/003/045
Distance Between the Atoms of a Substance B0O06/BOTO

Under Pressure. I. The Compressibility of
Barium and Strontium

In the present work the authors investigated strontium and parium in a
high pressure X-ray chamber (described in Ref, 9) with manganine
manometer and multiplier (Fig. 1). Strontium and barium are chosen
because they are highly compressible and therefore the diffraction lines
show & considerable shift under pressure. The pressure is transmitted
through benzine to the samples enclosed in a beryllium vessei, and the
change in the resistance is measured with a manganine manometer. The
strontium showed a series of impurities (3% Fe0, 2% Cro. 0.03% Cu0), so
also did barium (0.01% Fe, and traces of Zn,; Cry Pb, Cu, Cd). 4
photograph taken with strontium is shown in Fig. 2; the upper spectrum )(
was taken without pressure, and the lower one under a pressure of

11,400 kg/cmz. A clear displacement of the lines is to be seen, Fig. 3
shows the interplanar spacings for strontium (lower curve) and barium
(upper curve) as functions of the pressure. For barium measurement &
special construction of the X-ray chamber was used; it ig ghown
diagrammatically in Fig. 4. The beryllium vessel here was a cone-shaped

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859430002-9"
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The Problem of the Determination of the 5/181/60/002/008/003/045
Distance Between the Atoms cf a Substance BO0O6/B070

Under Pressure. I. The Compressibility of
Barium and Strontium

flask, Fig., 5 shows a photograph of this chamber with two hand presses.
The X-ray photographs with {10,000 kg/cmz) and without pressurs for
barium are shown in Fig. 6. Figs. 7 and 8 show the compressibility of
strontium and barium respectively as function of pressure. The upper
lines in both are taken directly frcm a paper by Bridgman. The diagrams
show that for both substances 1 dV decreases linearly with P; the
. Vv dPp
decrease is somewhat quicker for barium than for strontium, In the L)<

equation -~ el = aP +« bP2, the following numerical values are found for
(o}

the cosfficients. For strontium, a = 81.0°10°7 £ 1.4, b = -101.1.107 12434

for barium, a » 100-10 T ¢ 4.4, b - -195.5-10712 % 9.0. Finally the
authors thank V. G. Gorahkov and V. D. Frolkin, mechanics, and L. A,
Maksimova, laboratory assistant, for help in the experiments. There are
8 figures and 9 references: 2 Soviet and 7 US.
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82981,
" The Problem of the Determination of the s/181/60/002/008/003/045
Distance Between the Afoms of a Substance B006/B0OT0

Under Pressure. I. The Compressibility of
Barium and Strontium

ASSOCIATION: Institut fiziki vysokikh davleniy AN S5SSR Moskva
{Institute for Physics of High Pressures of the AS USSR,
Woscow)

SUBMITTED : December 16, 1959
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AUTHORS: Vsasﬂgchaﬁin‘ 2. F. and Zutova, Ye. V.

TITLE: Measurement of the Resistivity of lodine and Black Phos-
phcrus Under Pressuras of up tc 200,000 aim
PERIODICAL: Filzika tverdogo tela, 1960, Vcle 2. Ne. 11, poa. 2776-2777

TEXT: The resistivity «f icdine und red phosphcrus at pressures of

1 -~ 200,000 atm was measred at rccm t2mperature. These ultrahigh pressures
ware measured with a devictw designed at the Institut fiziki vysokikh
davleniy AN SSSR (Instituts cf the Pnyslcs of High Pressures of the AS
USSR) =and a compensation method. The preasurs dapendence of reaistivity was
measured in botn directicns. Flg. | akows tha' the resistivity of iodine
decrsases quickiy with growirg pressure, and approaches that of metal

at a pressure «f about 70,000 atm. Aftaer preasuré {a removed, resistivity
increases until it reachag almsoh .*3 initial valuaj the resistivity of
iodine changes by 10% times. It may thua be assumed that at such high
pressurss a gemicondueter gnhas over intc & matal. Analogous phenomena are
foupd in black phosphnrise. At & pressure f abuut 43,000 atm, red phospho-
rus irreversibly goes uver intc black ph-3phorus, which is gccompanied by

card 1/2 .
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Measurament of ths Resisiivity «f I:dire 5/181/60/002/011/017/042
and Black Phcsphorus Under Pressures of up *. B006/B0S6
200,000 atm

a resfativity jump. The resistivity ~f the latrer further decreages with
growing pressure until at pressures cf ~110,000 atm the meta.lic state is
reached, If pressure {3 again allowad t> drep, resistivity increases and
reaches almost ity initial value; biack phesphorus, however, remains a
metal, It may therefore bYe said that at presgures cf 150,000 - 200,000 ain
icdine and black phespheris ars gied ccnducters, Thera are 2 faigures.

ASSOCIATION: Institut fiziki vysckikh dasleniy AN SSSR Mosgkva
(Insttftute of she Pryaiza ~f High Preasures of the AS USSR,
Mosccw)

SUBMITTED: June 16, 1960
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8/170/60/003/03/14/034

B014/8007
|\141mb
AUTHORS : Semerchen, Ag Ao Vergshchagin, La K. Filler, F. M..
Ruzin, N Ne ) )
TITLE: The Problam of the Desiructive Effect of Cavitation‘

PERIODICAL: Inzhenerno=fizlicheskiy zhurnal, 1960, Vel. 3, No. 3,
pp. 87-90

TEXT: The formation of cavities by quickly moved liquids ie investigated.
Among other things, the authors refer to the opinion expressed by
M. Kornfelid {Ref. 3), aocording to which the destructive effect is caused ‘
immediately by the weater hitting the metal surface. Besides this purely b>//
mechanical theory of the effect produced by cavitation, also the chemical \
theory is mentioned, Experimental results; in which the time-dependence of

. the formation of cavities on various factors was investigated, are discussa.

As may be seen from Fig. 2; the time for the formation of cavities decreases

sharply with increasing velociiy. Pig. 3 graphioally shows the dependence

of the time required for the formavion cf cavities upon the distance be-

tween the metal plate and the nozzle fer thres dif ferent nozzle diameters

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859430002-9"
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The Problem of the Destructive Effect of s/170/60/003/03/14/034
Cavitation 3014/BO0T

(0.64-0.84 mm), The rate of outflow was 440 m/sec, For each of the three
curves it was found that at = certain distance the time required for the .
formation of cavities is a minimum, This high intensity of cavitalion is v/
connscted with the divisicn of the jet. The results obiained tend %to con- L/f/
firm the mechanical cavitaticn thesry. There are 3 figurss, 3 tables. and

6 references: 4 Soviet and 2 English.

ASSOCIATION: Institut fizikl vyaokikh davleniy AN SSSR, g. Moskva
(Institute cf High-pressure Physios of the A3 USSR, City
of Moscow)
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AUTHORS: Veresghcha, , Po _FedorovekiyD A. Ya., 18aykov, V. Koy :
"dlesarevy V. N., Semerchany A. A. .

TITLE: The Possibility of Using Plastic golids as Working Nediuvm
in Cylinders of Large-sized Hydraulic Presses

K PERIODICAL: Inzhenerno~fizicheakiy shurnal, 1960, Vol. 3, No. T,

pp. 132 - 134

TEXT: For gcientific reaearcg work, it is necessary to produce pres-

spures of 100,000 atmoagheresﬁ’xcesa pressure and more in large volumes.
Large-sized presses are used for this purpose. At the Institut fiziki

vysokikh davlieniy AN SSSR (Institute of High-pressure Physics of the

AS USSR) it was pogsible to increase the working pressure of the 1liquid
in the press cylinder up to 5,000 atmospheres exoess pressure (Ref. 1).
gince a further increase in pressure involves greatl difficulties with
respect to packings, & 1,000-% pressure transformer model was designed
at the same ingtitute. A plastic gsolid is used ingtead of & liquid.
Fig. 1 shows the principal acheme of this pressure transformer. First,
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The Possibility of Using Plastic Solids as 8/170/60/003/07/11 /011
Working Medium in Cylinders of Large-sized B012/B0%54

Hydraulic Presses §2236

prelim{gary experiments are made on a 200-t model., Silver chloride,
Teflon,v¥and lead were used in these experiments; it appeared that lead
yielded maximum efficiency. In the experiments on the 1,000-t pressure
tranaformer, liquid lead was poured intc the working room. The per-
formance of the experiments is described in brief. Fig. 2 ghows the

experimental curves for the dependence of force P2 on force P1. The

efficiency with pressures over 10,000 atmospheres excess preasure is
about 90%. The method described permits an increase in working pres-
sure up to the elastic limit of the construction material used. There
are 2 figures and 1 Soviet reference.

ASSOCIATION: Institut fiziki vysokikh davleniy AN SSSR, g&. Moskva
(Institute of High-pressure Physics of the AS USSR,
Moscow)
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lﬁ»éﬁlﬁﬁf"-' oo U108 3019/3056

AUTHORS: Vereshchagin, L. F.. Shapochkin, V- A. /

TITLE: The Problem cf the Contact Stability of a Cermet of the
Type BKB (Vr8) at Pressures of Several Hundreds :
of Thousands of kg/en bk//

PERIODICAL: Inzhenarno~fizicheskiy zhurnal , 1960, Volo 3. No. '1.
pp. 4247

PEXT: Fer the experiments described hers, the specimeng were produced
partly at the Institut tverdyxh splavev (1nstituteof Hard Alloys) and
partly at the Institute menticned under Asscciatlofni. These specimens

had the shapa of frustums, and by honing +he surfaces were jmproved. The
ohear stress under high pressure (500,000 kg/om?) was measured. From the
radial and circular crackg the authors draw .cnclusions as to the quality
of the ma%terial. The destruction of the contact surfaces was photographi-
cally recorded, viz. by pictures taken before the experiment, at the
beginning cf the forming of cracks, and after the experimento Likewise,
hardness measurements and micrcphotcgrarhs were made . During pressing.

Catd 1/2
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The Problem of the Ccntast Stability of s/170/60/003/011/003/016
Cermst of the Type BKS8 (VK8) at Pressure3 B019/38056
of Several Hundreds of Thcusands cf kg/cm?

radial cracks developed, which then spresad ontc the ccnical part of the
frustums. At high pressures {200 - 300 000 kg/cmz) the local destructicn
of the specimen was not accompanied by a gensral splitting up c¢f the speci-
men . At lower pressures (50  100.C00 kg/cm?) a general splitting up
coturred. In the first case. ths contast surface had a diameter of 2-3 mm.
in the second case one of 5.10 mm. Retaticn ¢f the specimen accelarates
the procass of destruction and diminishas the load necessary for destruc-
ticn. The Rockwell hardness increases in the contact zone by 10-20% the
microhardneas according tc Vikers insreased by 50.-70%. A theoretical in-
vestigation is intended tc¢ fcllow in a second part of thls paper. S. A
Tsukerman is mentioned, Thers are 3 figuraa and 8 gcviet references,

ASSOCIATION: Institut fiziki vysokikh davleniy, g. Moskva
{Institute of the Physics of High Prassures, Moscow)

SUBMITTED: NovembsTr 23 1959
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| V20D B019/B056
AUTHORS: Beresnev, B. I, voreshchagin, L. Fo, Ryabinin, Yu. H.
° SRR NI ST WRPEYY
TITLE: Conditions of Flow and Change in the sechanical Properties

of Metals During Their Zxtrusion by High Pressure Liquid

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Vol. 3, Ko. 12,
pp. 43-48

TEXT: Experiments are reported of carrying out metal extrusion directly
by means of a high-pressure liquid, without using intermediate elements.
The euthors built a test device, by means of which experiments under
pressures of up to 10,000 atm were carried out. The selection of the
liquid plays an important part, and in Table 1 results obtained by previous
experiments on conmercial-grade aluminum of the type AL 1(aD1) (99.37 al,
0.7% Fe+5i+Cu) are given. The extrusion pressures of a nupber of metals
are given in Table 2. From experiments concerning the most faverablie
conditions obtainable it followed that the most favorable inlet wrngle for
all metals investigated here is about 159 (45° in extrusion with con-
ventional methods), which igs much more favorable for conditions of
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Conditions of Flow and Change in the kechenical 5/17;/43/533 ARy AL
Properties of Metals Iuring Their Extrusioa by 3019 jlep14
High Pressure Liquid

friction. Further, a considerable decrease of extrusion pressure from

18,000 kg/cm2 to 4,500 kg/cm2 was observed, as well as an improvement of

the tensile strength of from 10.9 to 18 kg/mmz, and a considerably more
uniform distribution of microhardness over the cross gection of tne

material extruded by this method. The surtece quality is ulso better than

in the case of a conventional method. There are 4 figures, 2 takles, ang

5 references: 4 Soviet and 1 German. JK

ASSOCIATION: Institut fiziki vysokikh davleniy, g. Moskva (Institute of
the Physics of High Pressures, Moscow). Institut fiziki
metallov AN SSSR, g. Sverdlovsk (Institute of the Physics
of Metals, 4S USSR, Sverdlovsk)

: SUBMITTED: January 30, 1960
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s/17o/60/ooz/012/004/015
3015/3265%

Initial pressure
of flow, atm

Hypoid oil
rransformer oil

50% Transformer oll + 5(#» kerosene

+
49% Transformer oil + h9p kerosene \
o4 oleic acid
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T o 5/17¢C 60/c03/012/CC4 /015 -
8019,/205% .
| ‘ Y 6900 Satisfactory |
A 6§oo satisfactory '
3::B':::.m:.lcohoJ. ) 6075 Satisfactory / ‘
Fthyl alcohol - 6450 Setisfactcry .
e Ethyl L o Gopd
Water
Water + test plece coated with hypoid oil 5000 Excellent "
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- 5/177/60/003/012/004/C15
B019,/3056
TABLE 2
' Be |CT 156
Aoy - : AllL M2 AMI \ JM \n-ea AK6 8
1
. Dur- 9)4,%A1+ Steed, /
Composition 99.34AL | 99.T¥Cu 2347&*148\ almnin\‘ﬂra.sa CuiMniSi \O.lﬁfﬂ
0 l17.2) 30
Degree of reduction, %! 95,0 81.2 87.0 \81.2 \ 53.5 38 \
| 6800\ 7300 [
muﬁ?&gﬁmm’ lww 8600 9200 \ww \9@0 2000
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5/126/60/009/02/016/033
AUTHORS: Vereshchagin, L.F. and snaE8ZREER35V. A,

TITLE: ﬁff;ct of Hydrostatic Pressure on the Shear Resistance
of Solid Bodies

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 2,
pp 258 - 264 (USSR)

ABSTRACT: 1In earlier work (Refs 11, 12) the authors have described
results obtained with hydrostatic pressures up to

300 kg/cmz. In this paper results are described of the
effects of hydrostatic pressures up to 500 000 kg/cm” on
the shear resistance in solid bodies. A modification

of the Bridgman apparatus, described in an earlier paper
(Ref 7) was used. More than 90 elements and 10 steels
and alloys were studied; data on the mechanical
properties of these are entered in Table 1, p 2060. The
obtained results are given in Tables 2 and 3 and plotted
in graphs, Figures 1 and 2. Most of the substances

20

were tested at pressures of 100 000 to 150 000 kg/cm>,
iron and tungsten - at pressures up to 300 000 kg/em ; L%///

2
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Effect of Hydrostatic Pressure on the Shear ﬁ%Zié%ééée of Snlid
Bodies

st45 and nickel, stainless and heat-resisgant SKh18N9
allcys - at pressures up to 500 000 kg/cm” . Analysis

of the results indicates that the shear resistance
increases almost linearly with increasing pressurc up to

500 000 kg/cmz; in the first approximation, this is in
agreement with previous experimental data and theoretical
calculations carried out by B. Deryagin (Ref 8) about
twenty-five yers ago. The calculated coefficients Al
and Bl :

. =Al+‘Bl_.p (lf)
do not differ greatly from those calculated by
I.V. Kragel'skiy (Ref 10) on the basis of the experimental
results of Bridgman (Ref 9). Those for Sb, Bi, Te and
other elements - local breaks were observed in the straight
lines at sections which are near to the points of poly-
morphic transformation, Figure 3, For very high pressures,

i
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of the order of hundreds of thousands of kg/cm&, the

dependence of the shear resistance on the pressure 1is -
more pronounced still. For several substances, the «
shear resistance at pressures of several hundred

_thousand kg/cm2 was of the same order as the pressure.
The absolute values are equal or even higher than the
theoretical strength of these substances at atmospheric
pressure. Thus, for armco iron the shear resistance at

2
300 000 kg/cm2 was about 750 kg/mm- and for the steel 45

it was about 1 300 kg/mm2 (1 500 kg/mm2 according to
Figure 2). The relatively small number of investigated
substances does not permit deriving a quantitative
dependence of the periodic change of the shear resistance
at such high pressures on the atomic number of the element.
but a qualitative conclusion on the correctness of the
periodic law and on the gradual attenuation of the
periodicity with increasing pressure can be made on the
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basis of the results now available. Acknowledgments

are expressed to Mechanic S.T. Vlasov for his assistance

in carrying out the experiments.
There are 3 figures, 3 tables and 12 refercnces, 3 of
which are English and 9 Soviet.

ASSOCIATION: Institut fiziki vysokikh davleniy AN SS5R
(Institute of Highrpressure Physics of the Ac.Sc., USSR)

SUBMITTED: January 21, 1959
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AUTHORS:_Yereshchag}giwpﬁF{, Shapochkin, V. A. and Zubova, Ye.V.

TITLE: On the Question of Friction and Shear at High Contact

Pressures
PERIODICAL: Fizika metalloV i metallovedeniye, 1960, Vol.10, No.1l,
pp.135-139
TEXT: Bridgman (Ref.2) and the authors of this paper
(Refs.3 and 4) used pressures of up to 5 000 kg/cm® in their
experiments in order to study the changes in the friction forces o

and internal shear (sliding) at very high pressures and to study
the phenomenon of "freezing" (seizing) of contact surfaces. The
principle of the operation of the test machine used by the

authors of thin paper for bringing about shear under the effect

of pressure was described in an earlier paper (Ref.5). A sketch
of the test-rig for applying normal pressure and a torque 1is

shown in Fig.l. A thin plate of the investigated material is
placed between two carbide pistons and pressed down and, followlng
that, the pistons are turned relative to each other. The rotation
was proceeded with until the torque stopped increasing. Thereby,
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" the speed of turning was constant and so small that the thermal
effects could be disregarded. The dependence of the turning angle
on the torque for various specific pressures in the normal

direction were determined. Under the effect of the applied normal
pressure the plate assumed the shape of a double concave lens,
whilst the surfaces of the pistons remained conveX. The results
are plotted in Figs.2, 3 and L4, and entered in a Table, p.138. The
increase in internal sliding with increasing pressure was measured
up to pressures of 500 000 kg[cm%ﬂ whilst the increase 1in the
~ friction force and the change in the friction coefficient (in )
absence of seizing) was measured for pressures up to 100 000 kg/em
for the following rubbing pairs:i the carbides VK8 against VK8,

the steel snkh15%against the steel ShKhl5, the carbide VK8 agains’

the steel shKhl5 (Fig.h, Table, p.138). Fur thermore, the

nfreezing" phenomenon was investigated which is caused by trans-
ition from external friction to internal slips. For most of the
chemical elements,steels and commercial alloys the critical

pressure range at which the transition from ext-rnal friction to
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internal slipping takes place varies between 15 and 50 000 kg/cm2
and depends on the nature of the investigated material, namely,
its crystal structures. There are & figures, 1 table and

- 5 Soviet references,

ASSOCIATION: Institut fiziki vysokikh davleniy AN SSSR
(Institute of High Pressure Physics, AS, USSR)

SUBMITTED: January 3, 1960
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. 210 $/126/60/010/005/024/030
. \. , E193/E483
AUTHORS ¢ Vereshchagin, L.F., Shapochkin, V,A, and Pirogova, L,.B,
) TITLE: On the Residual Stggngtgwlnesultant) From Shear Under

High (Hydrostatic) Pressure

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol,10, No.5,
pp.783-785

TEXT: Although strength gnd plasticity of metals, subjected to
ultra-high ( > 100000 atmlyhydrostatic pressure, are considerably y
higher than those displayed under normal conditions, the permanent
(residual) gain in strength and plasticity due to the action of
hydrostatic pressure is small, except in cases when the application
of high pressure brings about phase transformations or other

similar changes which may profoundly affect the mechanical properties
of metals. The present authors studied the effect of high [
hydrostatic pressure on the properties of commercial grade iron and |
steels DM437A (EIA437A): and 45. ( Experimental specimens, in the '
form of thin (less than 0.1 mm thick) round discs, were subjected
either to the action of hydrostatic pressure (100000 to 300000 atm)
alone, or were sheared in torsion while under pressure, For the
shear tests, the specimens were placed between flat faces of two

Card 1/2 4
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On the Residual Strength (Resultant) From Shear Under High
(Hydrostatic) Pressure

i
rods, made of the carbide’ BK(VK), through which the torque of up :
- to 1000 kg cm was applied, the maximum deformation attained Y/v-
being 55°. The residual effects of both treatments were studied NN
by hardness and micro-hardness measurements and by metallographic S . .
examination, The results obtained confirmed that no permanent
increase in strength of a metal is attained by the application of
high hydrostatic pressure alone, However, in the case of specimens
subjected to the simultaneous action of pressure and shear,
increase in hardness, reaching 150% in the most heavily deformed
regions, was observed, Acknowledgments are expressed to
laboratory assistant Z.,A,Levchenko for helping with the

| measurements. There are 3 figurss, 1 table and 3 Soviet references
1 (one of which is a translation from English).
ASSOCIATION: Institut fiziki vysokikh davleniy AN SSSR
(Institute of High Pressure Physics AS USSR)

SUBMITTED: May 20, 1960
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Xabalkina, 3.8., Vereshohagin, L.¥. . 8/020/60/131/02/023 /071
BO13/B0O11 6
X~Ray Study of the Linear Compressibility of Graphite at Pressures
of up to 16,000 kg/cm® ?A —_

Doklady Akademii nauk S3SR, 1960, Vol 131, Nr 2, pp 300-302 (USSR)

The present paper describes the direct determination of the com-
pressibility k“ = % %% (in parallel with the hexagonal axis) of
artificial, spectroscopically pure graphite and of Ceylon graphite
at high pressures (up to 16,000 kg/cm?) by using the method of

X~ray diffraction. The artificial graphite was studied in a high-
pressure X-ray chamber (Fig 1). This chamber can be conveniently
used for pressures ol up to 14,000 to 16,000 kg/cm2 which can be
maintained for several days. By means of the box used in the chamber
four pictures may be obtained per film. Figure 3 shows four film
pictures of graphite at different pressures. These X-ray pictures
contain the lines 0002, and G002 which were used to determine ¢

at various pressures P. In order to check the data obtained; also
artificial graphite was investigated in the same pressure range,

but in another type of high-pressure X-ray chamber. In this chamber
Nr 2 Ceylon graphite was also investigated, at pressures of up fo
10,000 kg/cm?. Table 1 gives the Ac/c values of artificial and Ceylon

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859430002-9"
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1

graphite for various pressures. In good approximation ‘%2 - a.10

P -
- b, 10'12P2 holds. The coefficients a = 28 and b = 45 were determined

by the method of least squares. According to the data found, Ceylcn-
and artificial graphite have the same compressibility. The volume
compressibility k of graphite is esgentially determined by the
compressibility k; which is a congequence of the weak van der Waals
interactions between the layers. The van der Waals radius of the
carbon atom at high pressure can be estimated from the data of this

paper. Ry = 1.63 X holds when P = 15,000 kg/cn? and Ry = 1.68 R when

P =1 kg/cm2 (cf. Table 3). Thus, R, decreases under the effect of

high pressure much less than the respective van der Waals radius BH

of the hydrogen atom. There are 4 figures, 3 tables, and 5 references,
1 of which is Soviet.

ASSOCIATION: Institut fiziki vysokikh davleniy Akademii nauk SSSR (Institute of
High Pressure Physics of the Academy of Sciences of the USSR)

PRESENTED: November 4, 1959, by G.V. Kurdyumov, Academician
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B014/B125
AUTHORS: Vereghchagin, L. F., Galaktionov, V. A., Semerchan, A. Aoy
Slesarev, V. No
\ l
TITLE: A High~presauro7and High-temperaturépApparatua With

Conic Dies

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol, 132, Fo. 5,
pp. 1059 - 1061

TEXT: The diegram of the apparatus desoribed here is shown in Fig. 1.
The two ggnically pointed dieg\%roduca the high pressure in the cylin-
drical working area of a matrix. The matrix is pressed into protective
rings to prevent its deformation. Fig. 2 glvea a total viewj; Fig. 3
shows the matrix with the dies. The working area has a final diameter
of 11 mm and a height of 25 mm. The dependence of the temperaturs in
the middle of the working area on the output of the healer is graphi-

cally represented in Fig. 4. Studies at pressures of 60-70,000 kg/om2
are being carried out on the apparatus at present, at

which tempera-
Card 1/2 b//E:
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A High-preassure and High-temperature Apparatus 8/020 60/152/05/24/069
With Conic Dies BO14/B125

tures up to 2000°C are reached. By means of this apparatus it could be
determined that Armco iron which was melted at a pressure of 70,000 atm
and exposed at 2000°C was unusually hard after slow cooling. This ef-
fect must be more closely investigated. There are 4 figures and 3 ref-
erences: 1 Soviet and 2 American.

ASSOCIATION: Ingtitut fiziki vysokikh davleniy Akademii nauk SSSR

21 Academ
of Sciences of the USSR)

PRESENTED: March 11, 1960, by G. V. Kurdyumov, Academician

SUBMITTED: March 1, 1960
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X-ray examlnation of the linear compressibility of horon nitride
at presaures up to 16,000 kg./cm”. Dokl.AN SSSR 13% no.2:

330-332 S '60. (MIRA 13:9)

1. Institut fiziki vysokikh davleniy Akademii nauk SSSR.
2. Chlen-korrespondent Al SSSr (for Vereshchagin). ]
(Boron nitride--Spectra) .
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AUTHORS: !ggggngggg;g:=gé_ig, Corresponding Member of the A5 USSR, and
“Zubova, Ye. V.

TITLE: The Measuring of the Shearing Stress in a Series of
Substances at Pressures of up to 100,000 Atm

PERIODICAL: Doklady Akademii nauk S5SR, 1960, Vol. 134, No. 4,
pp. 787 - 788

TEXT: To determine the applicability of graphite, silver hloride, and

of a number of substances as lubricants for high-pressur lants their _
behavior on plas*ic deformation must be known. Shearing stress was /
measured in a number of materials at pressures of up to 100,000 atm, with L}<

the two substances mentioned above, even up to 500,000 atm. The testing
apparatus was copstructed at the institute mentioned under Association.
The substances investigated (0.1 mm thick disks or powder) were pressed
between two pistons. One piston could be rotated around its longitudinal
axis, the pressure was produced hydraulically. The force which was
necessary to rotate the piston was measured by a dynamometer with

card 1/3
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The Measuring of the Shear

geries of Substances at Pressure

100,000 Atm

1 graphically ahows the ghearing stresses of
AgCl, Mg, Armco iron, graphite, Katlenite, and pyrophyllite as a function
of pressure. The corresponding values of measurement are gupmarized in
Table 1. Up to 100,000 atm the shearing gtress increases fron

2

450 kg/mm2 (ag) and 2,700 kg/mm2 (graphite) at 25,000 atm to 1,800 xg/om
2

(Ag) and 11,600 kg/mm (pyrophyllite) at 100,000 atm. It was demonstrated

that above 100,000 atm (8,200 kg/mmz) the shearing siress of graphite
/m:n2 st 500,000 atm. The anearing stress of

to 14,000 kg/mm2 at 500,000 atm. Hence; /
In the gubstances agtudied the shearing ‘

gssure in the pressure range of up to

automatic recording. Fig:

rapidly risea %o 135,000 g

AgCl increasesd almost l1inearly

the following may pe concluded:

stresses increase 1inearly with pre
100,000 atm- Pyrophyllite has the maximum ghearing stresses, gsilver

chloride the 1east. The strong increase in shearing atresses for graphite
above 100,000 atm indicates 8 change in the forces of interaction in the

ynterior of the crystal lattice. S. S. Kabalkina (Ref . 3) is mentioned.
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The Measuring of the Shearing Stress in a 5/020/60/134/004/ 004/ 023
Series of Substances at Pressures of up to B019/B067
100,000 Atm

There are 2 figures, 1 table, and 3 Soviet references,
ASSOCIATION: Institut fiziki vysokikh davleniy Akademii nauk SSSR

(Institute of High-pressure Physics of the Academy of
Sciences USSR)

SUBMITTED: June 20, 1960
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S 1600 ¥y 1273,1047 B006/B056
AUTHORS: Vereshchagin, L. F., Correspond ing Member of the AS USSR,

ﬁyasinin, Yu. N., Preobrazhenskiy, A Ya., and Stepanov,

V. A,

2

TITLE: Growth of Metal Monocrystals Under High Hydrostatic Pres- i

sure ?| S——

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 35, No. 1,
pp. 45-47

above all because, on the basis of thermodynamic considerations, i% must

be assumed that the higher the pressure, the 1ower will be the inclination

for forming structural defects. The assumption based on theory that with

pressure the regularity of the jattice increases, requires experimental
verification, which was the aim of the authors of the present paper. In

this, the authors directed their attention also upon the fact that by

the action of pressure, the properties of the orystals may undergo an .
egssential change. 41 and Zn monocrystals were grown from a melt. The melt

Card 1/3
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crowth o Metal Monocrystals Under High s/020/60/155/oo1/o11/oso
Hydrostatic Pressure BO06,/B0O5H

was in a coniocal graphite container, which was especially well suited,
pecause in it (in the furnace) a temperature gradient of 7 - 10 deg/mm
could he well produced., Cooling of the melt wag effected by lowering

the electric power applied to the furnace. Thig was arranged in such a
manner that the front of the crystallization temperature moved with v>(
0.5 - 0.7 mm/min (at 10,000 atm), by which the rate of crystal growth was
determined. First, monocrystals were grown in a vacuum and nitrogen- and
argon mediu (normal pressure), the method being gtudied and the operation
of the furnace watched. These crygtals were produced at 0.3 kw (Zn) and

0.8 kw (Al) respectively during a time of 100 and 150 min, respectively.

It was found that the electric power used had to be increased approximate-
1y linearly with pressure and amcunts to 10,000 atn (N, or Ar) 1.8 and

3.0 kw, regpectively. Under these conditions, the time“of growth of a Zn
monocryatal is 280 min, and for Al monocrystal 4380 min. The experiments
wmere carried out under constant and also not,vaeriable pressure. The authors
assume that the crystals grown under variable pressure contain less gas
than those grown under constant pressure. Growing under consgtant pregsure
required a gpecial compensation of the temperature—dependent pregsure
change; the devintions from the constant pressure value were about +50 atm.
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